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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent concentration of the electric field and 
generation of the heterogeneous electric field by forming an electron 
transporting layer without a gap between the adjacent picture elements, 
separating the organic luminous layers from each other between the adjacent 
picture elements, and filling the electron transporting layer in this separated gap. 
SOLUTION: An ITO electrode 2 is formed on a glass base 1 corresponding to 
each picture element, a hole injection.transporting layer 3 is formed on the same, 
and further an organic luminous layer 4 is formed on the same in such manner 
that the organic luminous layers are separated from each other among the 
adjacent R, G, B picture elements. The electron transporting layer 6 is formed 
without a gap between the adjacent picture elements, and the electron 
transporting layer 6 is filled in the gap between the adjacent organic luminous 



layers 4. The electron transporting layer 6 is formed as an uniform film. By 
burying the picture elements of three colors with the organic material, the places 
where a cathode such as AI:Li or the like and the ITO of anode are extremely 
close to each other can be eliminated. Whereby the short of panel, and the 
current leakage easily generated on the neighboring part of the anode and the 
cathode 7 can be prevented, and the non defective ratio can be improved. 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The multicolor luminescence organic EL panel characterized by 
forming either [ at least ] said organic luminous layer or the electronic 
transporting bed without a clearance between the adjoining pixels in the 
multicolor luminescence organic EL panel which has the organic luminous layer 
which emits light in the wavelength from which one side [ at least ] differs in 
transparence or inter-electrode [ translucent / which counters ] corresponding to 
each color, and an electronic transporting bed. 

[Claim 2] The organic EL panel according to claim 1 characterized by having 
been formed without the clearance between the pixels which said electronic 



transporting bed adjoins, having dissociated mutually between the pixels which 
said organic luminous layers adjoin, and filling up this separated clearance with 
the electronic transporting bed. 

[Claim 3] The organic EL panel according to claim 1 or 2 characterized by 
forming said electronic transporting bed as uniform film. 
[Claim 4] The multicolor luminescence organic EL panel according to claim 1 
characterized by being prepared without a clearance between the pixels which 
said organic luminous layer adjoins. 

[Claim 5] The multicolor luminescence organic EL panel according to claim 1 
characterized by for either [ at least ] said organic luminous layer or the 
electronic transporting bed having touched between contiguity pixels, or 
overlapping on the contiguity pixel boundary. 

[Claim 6] The multicolor luminescence organic EL panel according to claim 1 to 5 
which has the hole injection and the transporting bed further. 
[Claim 7] The multicolor luminescence organic EL panel according to claim 6 to 
which said hole injection and transporting bed are characterized by consisting of 
two-layer [ of a hole injection layer and an electron hole transporting bed ]. 
[Claim 8] The manufacture approach of the multicolor luminescence organic EL 
panel characterized by forming said electronic transporting bed uniformly on a 
transparence substrate in the manufacture approach of the multicolor 



luminescence organic EL panel which has the process which forms the organic 
luminous layer corresponding to each color, and the process which forms an 
electronic transporting bed on the formed organic luminous layer. 
[Claim 9] The manufacture approach of the multicolor luminescence organic EL 
panel characterized by forming either [ at least ] said organic luminous layer or 
an electronic transporting bed in the manufacture approach of the multicolor 
luminescence organic EL panel which has the process which forms the organic 
luminous layer corresponding to each color on a transparence substrate, and the 
process which forms an electronic transporting bed on the formed organic 
luminous layer so that it may contact between contiguity pixels or may overlap. 
[Claim 10] The manufacture approach of the multicolor luminescence organic EL 
panel according to claim 9 characterized by carrying out so that it may contact 
between contiguity pixels or may overlap by vapor-depositing one [ at least ] 
formation of said organic luminous layer or an electronic transporting bed for 
every color through a mask with bigger penetration width of face than the 
light-emitting part of a pixel, and performing it. 

[Claim 1 1] The manufacture approach of the multicolor luminescence organic EL 
panel according to claim 9 characterized by performing formation of both said 
organic luminous layer and an electronic transporting bed so that said organic 
luminous layer and electronic transporting bed may be continuously 



vapor-deposited for every color through a mask with a bigger width of window 
than the light-emitting part of a pixel, and said organic luminous layer and an 
electronic transporting bed may contact between contiguity pixels or it may 
overlap. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the multicolor 
luminescence organic EL panel which emits light in the light of independently 
different wavelength for every color, and its manufacture approach about an 
organic EL panel. ' 
[0002] 

[Description of the Prior Art] As the manufacture approach of a color organic EL 
panel using 3 color independent luminescence method which emits light in the 
light of independently different wavelength for every conventional color, a 
transparent electrode pattern is formed in a glass substrate by ITO etc., the 
shadow mask made from the insulating material next is arranged on a substrate, 



and the approach of forming each organic layer is indicated by JP.5-25859.A 
(U.S. Pat. No. 5294869). 

[0003] According to this approach, as shown in drawing 6 , in case the organic 
layer corresponding to each color is formed by vacuum evaporations the 
so-called method vacuum deposition of slanting patternized by controlling an 
angular relation-ship with a substrate to the steamy style from the source of 
vacuum evaporationo using the walls 21a and 21b with which height differs is 
used for 3 color separation. An electrode metal is vapor-deposited, cathode is 
formed and the organic EL panel is produced so that it may finally intersect 
perpendicularly with the ITO film 22. However, by this approach, arrangement of 
the source of vacuum evaporationo, a substrate, and a wall and alignment are 
dramatically difficult, and nonuniformity tends to be made to the thickness of 
each color organic layer, and the color separation between RGB organic layers 
becomes indefinite. Moreover, it is easy to produce problems, like the clearance 
(tooth space) which does not emit light becomes large. Furthermore, since 
whenever [ with the source of vacuum evaporationo / geometric target angle ] 
becomes important, when producing a big panel, include angles differ at a panel 
center section and the edge, and the magnitude of each dot serves as an 
ununiformity. 

[0004] By the way, with the general conventional panel structure, since the 

; 
\ 



organic luminous layer and the electronic transporting bed were formed in 
somewhat larger extent than a light-emitting part when forming a RGB3 **** 
organic luminous layer by vacuum evaporationo, the clearance where an organic 
luminous layer does not exist between the pixels from which a color differs 
(tooth-space section 10) had been generated. Since cathode will be formed by 
the clearance between the tooth-space sections between each pixel as shown in 
drawing 7 if a cathode material is vapor-deposited on this front face, the distance 
of a cathode-anode plate becomes short in the tooth-space section 10, in this 
part, electric-field concentration breaks out or ununiformity electric field arise. 
Therefore, when a panel was made into dot-matrix structure, there was a 
problem of being easy to generate the leakage current of a pixel and a short 
circuit at random. Moreover, brightness degradation and the dark spot which the 
bias of generation of heat by the Joule's heat at the time of actuation arose, and 
inclined within the panel for electric-field concentration might occur. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the 
multicolor luminescence organic EL panel which is made in view of such a 
conventional trouble, prevents electric-field concentration and generating of 
ununiformity electric field, does not have the problem of the short circuit of a 
panel, and current leak, and does not have brightness degradation or generating 



of a dark spot toward which it inclined within the panel, and its manufacture 

approach. 

[0006J 

[Means for Solving the Problem] This invention relates to the multicolor 
luminescence organic EL panel characterized by forming either [ at least ] said 
organic luminous layer or the electronic transporting bed without a clearance 
between the adjoining pixels in the multicolor luminescence organic EL panel 
which has the organic luminous layer which emits light in the wavelength from 
which one side [ at least ] differs in transparence or inter-electrode [ translucent / 
which counters ] corresponding to each color, and an electronic transporting bed. 
[0007] Moreover, this invention relates to the manufacture approach of the 
multicolor luminescence organic EL panel characterized by forming said 
electronic transporting bed uniformly on a transparence substrate in the 
manufacture approach of the multicolor luminescence organic EL panel which 
has the process which forms the organic luminous layer corresponding to each 
color, and the process which forms an electronic transporting bed on the formed 
organic luminous layer. 

[0008] Moreover, this invention relates to the manufacture approach of the 
multicolor luminescence organic EL panel characterized by to form either [ at 
least ] said organic luminous layer or an electronic transporting bed so that it 



may contact between contiguity pixels or may overlap in the manufacture 
approach of the multicolor luminescence organic EL panel which has the 
process which forms the organic luminous layer corresponding to each color on 
a transparence substrate, and the process which forms an electronic 
transporting bed on the formed organic luminous layer. 
[0009] 

[Embodiment of the Invention] In the multicolor luminescence organic EL panel 
of this invention, since either [ at least ] the organic luminous layer or the 
electronic transporting bed is formed without the clearance between the 
adjoining pixels, a cathode material does not enter into the tooth-space section 
between each pixel. Therefore, cathode and an anode plate do not approach 
extremely and there are not concentration of electric field and generating of 
ununiformity electric field. Therefore, according to this invention, the short circuit 
of the panel by the contiguity section of an anode plate and cathode and a leak 
problem are solved, and the rate of an excellent article at the time of panel 
production can be gathered. Moreover, since electric-field concentration cannot 
break out easily, generation of heat by the Joule's heat at the time of actuation 
cannot do a bias, either, but brightness degradation toward which it inclined 
within the panel, and generating of a dark spot can be prevented. 
[0010] In the multicolor luminescence organic EL panel of this invention, either 



[ at least ] the organic luminous layer or the electronic transporting bed should 
just be formed without the clearance between the adjoining pixels. 
[0011] One gestalt of this invention is shown in drawing 1 . With this gestalt, 
IT02 is formed on a glass substrate 1 corresponding to each pixel. A hole 
injection and a transporting bed 3 are formed on it, and it is the organic luminous 
layer 4 (it divides into 4a [ in which a dopant exists ], and 4b not existing in this 
drawing.) on it further. It is formed so that it may dissociate mutually in R and G 
which organic luminous layers adjoin, and B pixels, it is formed so that a 
clearance may not be produced between the pixels which the electronic 
transporting bed 6 adjoins, and the clearance between contiguity organic 
luminous layers is filled up with the electronic transporting bed 6. Moreover, the 
electronic transporting bed is formed as uniform film. 

[0012] Although a well-known ingredient can be used as an organic luminous 
layer For example, the 8-hydroxyquinoline metal complex represented by tris 
(8-quinolinol) aluminum, JISUCHIRIRU benzene derivatives, such as 1 and 
4-bis(2-methyl styryl) benzene, Into host ingredients, such as a bis-styryl 
anthracene derivative, a coumarin derivative, and a perylene derivative 
4-dicyanomethylene-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran (DCM and 
brief sketch) (R), 4-dicyanomethylene - Dicyanomethylene pyrans coloring 
matter, such as 2-methyl-6-[2-(9-YURORIJIRU) ethenyl]-4H-thiopyran (R), 



phenoxazone - a derivative -- (~ R --) squarylium - coloring matter - (-- R --) 
-- Quinacridone - (-- G --) two ~ nine - dimethyl - Quinacridone ~ etc. - 
Quinacridone - a derivative - (-- G --) - 3-(2-benzothiazolyl)-7-diethylamino 
coumarin (coumarin 540) etc. - it is desirable to dope and use a coumarin 
derivative (G), perylene (B), a dibenzo naphthacene (B), a benzopyrene (B), etc. 
In addition, R, G, and B in () show the luminescent color. 
[0013] Moreover, although a well-known ingredient can be used as an electronic 
transporting bed, 8-hydroxyquinoline metal complexes, such as tris (8-quinolinol) 
aluminum and bis(eight quinolinol) magnesium, an OKISA diazole derivative, a 
perylene derivative, etc. are desirable, for example. 

[0014] In this invention, although it is desirable to prepare a hole injection and a 
transporting bed like this drawing 1 , if an organic luminous layer has the 
transport function of an electron hole, it is not necessary to prepare especially. 
Moreover, a hole injection and a transporting bed are formed by two-layer [ of a 
hole injection layer and an electron hole transporting bed ], and you may make it 
use the high ingredient of the function as an impregnation layer and a 
transporting bed for each layer. 

[0015] Although a well-known ingredient can be used as a hole injection and a 
transporting bed For example, N, N'-diphenyl-N, N'-JI (3-methylphenyl) - 1, the 
r-biphenyl -4, 4-diamine (TPD and brief sketch), N - N - 1 - diphenyl - N — N — ' 



- a screw (alpha-naphthyl) - one - one -- ' - a biphenyl - four » four -- ' - diamine 
(alpha-NPD and brief sketch) etc. - diamine - a derivative -- four - four - ' - 
four - " - tris (3-methylphenyl phenylamino) - a triphenylamine - etc. - being 
desirable . When dividing into two-layer [ of a hole injection layer and an electron 
hole transporting bed ], the high ingredient of the function as an impregnation 
layer and a transporting bed can be chosen and used out of these. 
[0016] Moreover, in the gestalt from which this invention differs, as shown in 
drawing 4 , either [ at least ] an organic luminous layer or an electronic 
transporting bed is formed so that it may touch between contiguity pixels. As 
shown in this drawing, it may be formed so that both an organic luminous layer 
and an electronic transporting bed may touch between contiguity pixels. 
[0017] Moreover, you may make it either [ at least ] an organic luminous layer or 
electronic transporting beds overlap on a contiguity pixel boundary. In this case, 
on a light-emitting part, it is desirable to make it not lap. 
[0018] 

[Example] An example is shown below and this invention is further explained to 
a detail. 

[0019] [Example 1] this example is explained with reference to drawing 2 and 
drawing 3 . As first shown in drawing 3 , as a transparence substrate, the ITO 
film 2 was formed in 20nm in thickness by the spatter, and the anode plate 



electrode was formed in the glass substrate 1 with a thickness of 1.1mm by 
lithography and wet etching. Sheet resistance is 15ohm/**, and was taken as the 
wiring pitch 40micrometer stripe configuration. 

[0020] The alpha-NPD (1'-biphenyl [ N, N'-diphenyl-N, N'-bis(alpha-naphthyl)-1 , ] 
-4 4'-diamine: diamine derivative) layer 13 was formed in the shape of solid one 
with vacuum evaporation technique by 50nm thickness as a hole injection and a 
transporting bed on the glass substrate which wired the anode plate. 
[0021] the aperture pattern (an aperture with a 1-dot width of face of 80-90 
micrometers -) of the shape of a stripe corresponding to [ as moreover shown in 
drawing 2 (a) ] the pixel of each foreground color By the 2 dot + tooth space, 
where the metal mask 8 with the 280-micrometer mask section is arranged 
almost in contact with a substrate (50 micrometers or less) The aluminum 
quinoline complex (tris (8-quinolinol) aluminum: following, Alq) was carried out 
as organic luminous layer 14G of Green, 25nm vapor codeposition of 
Quinacridone (doping concentration 10wt%) was carried out to the host as a 
dopant, and the G-pixel organic luminous layer was formed. 
[0022] Then, as shown in drawing 2 (b), the metal mask 8 was made to slide to 
the part corresponding to R pixels, 25nm vapor codeposition of the 
dicyanomethylene pyran (DCM, doping concentration 14wt%) was carried out to 
the aluminum quinoline complex as a dopant as organic luminous layer 14R of 



red, and the R-pixel organic luminous layer was formed. 

[0023] The metal mask 8 was made to slide to the part corresponding to B pixels 
similarly, 25nm vapor codeposition of the perylene (doping concentration 2wt%) 
was carried out to the aluminum quinoline complex as a dopant as blue organic 
luminous layer 14B, and the B-pixel organic luminous layer was formed in the 
last. 

[0024] Thus, after forming the organic luminous layer of RGB3 color, as shown 
in drawing 3 , the aluminum quinoline complex (Alq) layer 16 was formed in 
35nm thickness by vacuum evaporationo as an electronic transporting bed. At 
this time, it fills up with the Alq layer 16 between each organic luminous layer 
shown by 14R, 14G, and 14B. 

[0025] Next, using the mask which has a 240-micrometer aperture, only 170nm 
only of aluminum was vapor-deposited for aluminum and Li 30nm and after that 
by vapor codeposition, and cathode was formed so that it might intersect 
perpendicularly with stripe-like IT02 and each organic luminous layer (14R, 14G, 
14B). 

[0026] As vacuum evaporationo conditions for each organic film, a degree of 
vacuum is preferably set to 5x10-4 or less Pa below 1x10-3Pa at the time of 
vacuum evaporationo, and it controls by the above process to become 0.05 - 2 
nm/sec about an evaporation rate, and to become 100 degrees C or less about 



substrate temperature. 

[0027] Thus, dot-pitch [ the number of pixels:horizontal 320x perpendicular 240 
and ] 80micrometer, tooth-space 40micrometer, a pixel pitch: The organic EL 
panel which emits light independently in RGB3 color of 0.36mm of horizontal 
0.36x perpendiculars was created. 

[0028] When the above-mentioned panel was driven by duty ratio 1/240, in early 
stages, the pixel defect by a short circuit and leak was not seen, and, as for the 
pixel defect, after 120-hour actuation was not seen. 

[0029] In addition, in an example 1, although the same ingredient was used for 

the host of an organic luminous layer in common with each color, optimal 

different ingredient can also be independently chosen for every color. 

[0030] [Example 2] this example is explained with reference to drawing 4 . First, 

20nm was formed in the glass substrate with a thickness of 1.1mm for the ITO 

film by the spatter as an anode plate like the example 1 , and the transparent 

electrode was formed by lithography and wet etching. Sheet resistance is 

15ohm/**, and the wiring pitch was set to 40 micrometers. 

[0031] The alpha-NPD layer 13 was formed in the shape of solid one with 

vacuum evaporation technique by 40nm thickness as a hole injection and a 

transporting bed on the glass substrate which wired the anode plate. 

[0032] the aperture pattern (an aperture with a width of face [ for a 1 dot + tooth 



space ] of 120 micrometers --) of the shape of a stripe corresponding to [ as 
moreover shown in drawing 5 (a) ] the pixel of each foreground color By the 2 dot 
+ tooth space, where the metal mask 8 with the 220-micrometer mask section is 
arranged almost in contact with a substrate (50 micrometers or less) 25nm vapor 
codeposition of DCM (doping concentration 15wt%) was carried out to the 
aluminum quinoline complex as a dopant as organic luminous layer 14R of red, 
and the aluminum quinoline complex was formed in 30nm thickness by vacuum 
evaporationo as electronic transporting bed 16R using the succeedingly same 
mask. 

[0033] then, as shown in drawing 5 (b), the metal mask 8 is slid to the part 
corresponding to G pixels - making - R pixels - the same - as organic 
luminous layer 14G of Green - an aluminum quinoline complex - the aluminum 
quinoline complex was succeedingly formed in 30nm thickness for Quinacridone 
(doping concentration 10wt%) by vacuum evaporationo as electronic 
transporting bed 16G after 25nm vapor codeposition as a dopant. 
[0034] The metal mask 8 was made to slide to the last to the part corresponding 
to B pixels similarly, it was referred to as blue organic luminous layer 14B, and 
the aluminum quinoline complex was succeedingly formed in the aluminum 
quinoline complex for perylene (doping concentration 3wt%) by 30nm vacuum 
evaporationo as electronic transporting bed 16B after 25nm vapor codeposition 



as a dopant. 

[0035] Thus, after forming the organic luminous layer and electronic transporting 
bed of RGB3 color so that it may touch in each different colors, only 150nm only 
of aluminum was vapor-deposited for aluminum:Li 30nm and after that by vapor 
codeposition, and cathode 7 was formed. 

[0036] Furthermore, as a protective layer 9, with vacuum deposition, 20nm 
(usually 10-100nm) formation of Si02 in thickness was carried out so that an 
organic thin film and the whole cathode might be covered. 
[0037] As vacuum evaporationo conditions for each organic film, a degree of 
vacuum is preferably set to 5x10-4 or less Pa below 1x10-3Pa like an example 
1 at the time of vacuum evaporationo, and it controls by the above process to 
become 0.05 - 2 nm/sec about an evaporation rate, and to become 100 degrees 
C or less about substrate temperature. 

[0038] Moreover, using the resistance heating method, Si02 vacuum 
evaporationo set the degree of vacuum before vacuum evaporationo to 4x10 to 
4 Pa, and as it became 0.3 nm/sec about the evaporation rate and it became 60 
degrees C or less about substrate temperature, it formed membranes. An 
electron-beam-heating method may be used for vacuum evaporationo. 
[0039] Thus, dot-pitch [ the number of pixels:horizontal 320x perpendicular 240 
and ] 80micrometer, tooth-space 40micrometer, a pixel pitch: The organic EL 



panel of 0.36mm of horizontal 0.36x perpendiculars was created. 
[0040] When this panel was driven by duty ratio 1/240, in early stages, the pixel 
defect by a short circuit and leak was not seen, and, as for the pixel defect, after 
150-hour actuation was not seen. 

[0041] although this example explained the case where it touched by the pixels 
which an organic luminous layer and an electronic transporting bed adjoin, if it is 
within the limits to which the width of window of a mask is carried out widely and 
to which the luminescence area permitted is secured - next doors - membranes 
may be formed as it is ****. 

[0042] In addition, in an example 2, although the same ingredient was used for 
the host and electronic transporting bed of an organic luminous layer in common 
with each color, the optimal different host ingredient and optimal different 
electronic transport ingredient of an organic luminous layer can also be 
independently chosen for every color. 

[0043] Moreover, as a cathode material, magnesium:silver etc. may be used 
besides the ingredient shown in the examples 1 and 2 that what is necessary is 
just the small metal or alloy of a work function. As the formation approach, the 
membrane formation approaches, such as a resistance heating method or an 
electron-beam-heating method, can be used for those metals or alloys. 
[0044] 



[Effect of the Invention] According to this invention, by burying 3 **** pixel with an 
organic material, the location where ITO of cathode, such as aluminum:!^ and 
an anode plate becomes extremely near is lost, and ununiformity electric field 
and electric-field concentration can be prevented. 

[0045] Therefore, the problem of the short circuit of the panel which is easy to 
produce in the contiguity section of an anode plate and cathode, and current 
leak is solved, and the rate of an excellent article at the time of panel production 
can be gathered. 

[0046] Since electric-field concentration cannot break out furthermore easily, the 
bias of generation of heat by the Joule's heat at the time of actuation is not made, 
but brightness degradation toward which it inclined within the panel, and 
generating of a dark spot can be prevented. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing. 1] It is drawing showing 1 operation gestalt of the multicolor 
luminescence organic EL panel of this invention. 

[Drawing 2] It is drawing showing the manufacture approach of the multicolor 



luminescence organic EL panel of an example 1. 

[Drawing 3] It is drawing showing the configuration of the multicolor 
luminescence organic EL panel of an example 1. 

[Drawing 4] It is drawing showing the configuration of the multicolor 
luminescence organic EL panel of an example 2. 

[Drawing 5] It is drawing showing the manufacture approach of the multicolor 
luminescence organic EL panel of an example 2. 

[Drawing 6] It is drawing showing the manufacture approach of the conventional 
multicolor luminescence organic EL panel. 

[Drawing 7] It is drawing showing the configuration of the conventional multicolor 
luminescence organic EL panel. 
[Description of Notations] 

1 Glass Substrate 

2 ITO Electrode 

3 Hole Injection and Transporting Bed 

4 Organic Luminous Layer 

4a An organic luminous layer (those with a dopant) 
4b An organic luminous layer (with no dopant) 

6 Electronic Transporting Bed 

7 Cathode 



13 Alpha-NPD Layer 

14R The organic luminous layer of red 

14G Organic luminous layer of Green 

14R A blue organic luminous layer 

16 Aluminum Quinoline Complex (Alq) Layer 

16R The aluminum quinoline complex (Alq) layer corresponding to red 
16G Aluminum quinoline complex (Alq) layer corresponding to Green 
16R The aluminum quinoline complex (Alq) layer which corresponds blue 



